This study investigates how foreign students address language-related and other problems as a means of identifying opportunities to support them with language and social technologies. We identify support opportunities by distinguishing between different types of problems -e.g. whether they are languagerelated and whether they involve essential activities in their lives or at schooland the extent to which support already exists. Our unique sample of 15 foreign graduate students who live in Japan but study in English helped us disentangle problems relating to language skills versus those relating to other challenges. We examine these issues using a multi-method approach where students used a mobile app to record experiences and interactions over five weeks, and then discussed this data during an in-depth interview. We use our results to identify specific support opportunities that can be addressed through the development of social and language technologies.
Introduction
The experience of studying in a foreign country involves many challenges, and international students often experience difficulties such as acculturative stress [1] , loneliness [2] , and language difficulty [3, 4] . These problems can have a detrimental effect on students' motivation and performance at school, as well as their overall well-being [5, 6] . Success at overcoming these difficulties is related to a variety of factors including students' backgrounds and coping styles [1] , their relationships with people who can provide support [7] [8] [9] [10] , and access to supportive technologies [11] . We study different types of problems experienced by foreign students as a means of identifying opportunities to support them with language and social technologies.
Scrapbook, to record their experiences over the course of five weeks. Then, the data collected using this app was discussed and expanded upon during an in-depth interview. Daily reporting to the mobile app provided a longitudinal account including persistent or evolving problems, and helped identify problems that may not have surfaced through interviews alone. Interview designs were informed by results from the mobile app, providing a means to follow up, clarify, and gather details in great depth. Combining interviews and daily questionnaires helped draw on the strengths of both approaches while mitigating their respective limitations.
The results of this study contribute to a better understanding of (1) the kinds of problems experienced by international students and which of those problems are most lacking in support; (2) how international students draw on various relationships and technologies to overcome these problems; and (3) opportunities for designers of social and language technologies to facilitate access to support that can improve the wellbeing and performance of international students.
Background
Previous research has studied many challenges faced by international students as well as ways these challenges can be supported by various relationships and technological aids. Adapting to life in a new country involves many challenges, which can contribute to acculturative stress, "the psychological and physical discomfort experienced when the adaptation to a new cultural environment seems to be overly demanding" [1] . Foreign students may experience difficulties with necessary tasks such as schoolwork and meeting basic needs, and these problems may be compounded by social and emotional challenges. Loneliness is a particularly evident difficulty, including personal loneliness (loss of contact with families and close friends), social loneliness (loss of networks of like-minded people), and cultural loneliness, "triggered by the absence of the preferred cultural and/or linguistic environment" [2] .
Social support
Social support is important for overcoming these kinds of stresses. Cohen and Willis [14] described a buffering model of social support, finding evidence that integration into a social network could reduce the effects of stressful experiences. Foreign students' social networks tend to consist of distinct groups with different functions: Friendships with co-nationals from the same home country; friendships with other sojourners; and friendships with host-nationals [7] . Relationships with co-nationals are often close friendships, providing emotional support and opportunities to express one's cultural values with like-minded peers [9] . In contrast, friendships with sojourners from different countries provide companionship for "recreational, 'non-cultural' and non-task oriented activities" [9] . Strong relationships with host-nationals are associated with reduced loneliness [15] and better adaptation and longer-term integration [2, 8, [16] [17] [18] . This finding is relatively consistent for students in Western countries (America, Britain, Germany, Australia) and in China [8] ,
Taiwan [19] and Japan [10, 20, 21] . Strong relationships, regardless of source, have been found to have a positive effect early in sojourners' adaptation, but too much contact with co-nationals can hinder long-term adjustment to the host country [22] .
Many studies of international students' social networks have focused on friendship networks and excluded other relationships [12] . Likely related to this narrow scope, some studies have overlooked ways in which social networks can cause stress as well as provide support [10] . To build upon this work, we asked participants to report on communications with all types of people, and interviews yielded many comments about relationships that caused stress as well as those that provided support.
Much of the work about international students' support networks has been inattentive to how communication technologies can facilitate relationships. Past research not involving international students, but college students more generally has investigated the role of social media for facilitating social support [23, 24] . Ellison et al. [25] found that Facebook use was positively related to the maintenance and creation of social capital, and that Facebook was typically used to maintain or strengthen relationships that also involved offline connections. Additionally, contemporary communication technologies have increased opportunities for college students living away from home to maintain relationships with friends and family [26] . However, too much communication with parents has been associated with lower autonomy [27] .
Studies of international students [28] and immigrant communities [29] have found these groups use social media both to build connections to their host country and to reinforce their identities related to their home country culture. Both Facebook and home country social media sites are important for international students [30, 31] , but a desire to connect with other cultural groups has been found to be negatively associated with the number of friends on home country sites [31] .
Language support
Language difficulties are a key challenge for foreign students [32] . They can complicate formal activities such as understanding academic work [33] and contribute to barriers for informal communication [34] . In environments that use a common language for intercultural communication, non-native speakers may perceive themselves to lack language proficiency and experience anxiety that lowers their willingness to communicate [35] . Furthermore, barriers between intercultural speakers can encourage languagebased cliques where intercultural communication is avoided [34, 36] . Finally, language difficulties can cause misunderstandings that deteriorate trust [37] and interpersonal relationships in multilingual workplaces [38] . Because previous research demonstrates that language difficulties have diverse impacts, we designed this study to be attentive to language-related problems and sources of support in a variety of situations. The literature cited here focuses on English language environments. In our study the situation is slightly different because foreign students are more skilled at English than host-nationals. And, while English is the main language of study for our participants, informal conversations occur using both English and Japanese. Previous work has explored methods for improving intercultural communication between native and non-native speakers. This includes efforts to reduce cognitive burden [39] and improve comprehension [40, 41] for non-native speakers, and to establish conversational grounding in multilingual conversations [42] [43] [44] . For the most part, evaluations of these kinds of tools are based on how participants perform communication tasks in lab settings. Yuan et al. [34] is a notable exception, investigating real-world organizational communication and using that as a basis for design recommendations.
3

Research questions
Studies about social support have described how relationships with different groups of people facilitate different kinds of support for foreign students [7, 9, 10] and how social media technologies are used to build and maintain relationships [23] [24] [25] . These studies have tended to examine problems and support independently from one another. We build upon this work by studying how specific types of problems are supported and why others are not. By doing so, we identify opportunities for improving access to support where it is lacking. We investigate these issues through the following questions, RQ1: What types of problems do foreign students identify? and RQ2: To what extent are these problems adequately supported, and what reasons can be identified for varying levels of support? Previous research regarding language support has been proactive about designing technologies to improve intercultural communication, but these efforts have mostly focused on instrumental, task-oriented communication [43, 45, 46] . We contribute to research about language support by considering how current technologies are used in a real-world setting and ways they fall short in supporting foreign students. Based on this study, we identify ways in which social and language technologies could be improved to better support international students' lives-RQ3: How can inadequately supported problems be addressed using language and social technologies?
Method
Recruitment
We recruited 15 foreign graduate students from Kyoto University (8 males, 3 females) and Nara Institute for Science and Technology (3 males). Participants were screened through a brief survey, and only respondents who reported a high level of English proficiency were considered. Because more than 15 people applied, we selected the 15 most suitable respondents by preferring students with little previous experience in Japan and who planned to stay in Japan for more than one year. These participants were most suitable because we were interested in students who were in the process of acculturating to a country where they intend to live for an extended period. At the time of recruitment, 12 participants had been in Japan for less than six months, and three had been in Japan a longer time. It was the first time in Japan for nine participants, four had visited Japan once before, and two had visited more often. In regards to Japanese language proficiency, 4 participants reported they did not speak Japanese, 9 reported low ability, and 2 reported medium ability. The median time participants planned to stay in Japan was three years. Participants studied a variety of fields, including electrical engineering, agricultural engineering, robotics, public health, and social informatics. Twelve participants were between 20-29 years of age, and 3 were between 30-39. Participants' countries of origin were: Bangladesh (N=2), China (N=3), France, (N=1), Germany (N=1), Indonesia (N=4), Malaysia (N=1), Paraguay (N=1), Thailand (N=2).
Data collection
The researchers designed an application called Study Abroad Scrapbook, and each participant was provided an Android smartphone with this software installed. For five weeks, participants were asked to complete a brief questionnaire each day. Three types of data were collected through these questionnaires.
Communication logs:
Participants were asked to indicate who they had communicated with each day, and whether the communication was weak or strong (see Figure  1 ). Before participants began using the software, we provided them with a definition of "weak communications" as including brief email exchanges, small-talk, or similar communications, and "strong communications" as a longer conversation or more substantial communication. By collecting this log data, we could identify which relationships were associated with particular problems and support. Previous studies of foreign students' social support networks have used similar self-reports of communication in a crosssectional design [7] [8] [9] 16] . By asking participants to report who they communicate with each day we adapt these approaches to a longitudinal model. Participants' logs do not specify medium (e.g. face-to-face, social media, phone call), so it is not possible to address the effects of different media affordances [47] based on these logs, however we did discuss this issue during the interviews described below.
Emotions and experiences: Each day, participants were asked to rate how they experienced homesickness, language difficulty, and culture shock, as well as how comfortable, excited and content they felt about their lives in Japan. Each item was rated on a scale from 1 (not at all) to 5 (strongly). Questions about homesickness and culture shock were included because they have been identified by Akhtar and Kröner-Herwig as significant dimensions of acculturative stress [1] . We also wanted to assess positive aspects of participants' experiences, which is why we asked about excitement, comfort, and contentment. Lastly, we asked about language difficulty because it is a major obstacle for sojourners across numerous studies [2, 4, 48] . This data was mainly used during follow-up interviews with participants, where we probed about how trends and changes in their emotions and experiences related to problems and support opportunities.
Diary entries: At the end of each questionnaire, participants were invited to write a brief text post about their day, focusing on their communication and adding context to the previous questions. These entries were a source of rich qualitative data in which participants described their problems and strategies, if any, for overcoming them.
Since the Study Abroad Scrapbook was installed on a mobile phone, participants could choose where, when, and how to answer the daily questions. This encouraged participants to write about issues that were personally meaningful to them, and granted them the freedom to make posts at whatever times were convenient for them.
Semi-structured interviews: After five weeks using the app, a semi-structured interview was conducted with each participant. These interviews lasted approximately 1 hour and were audio-recorded and transcribed for analysis. These interviews were used to investigate and add context to themes that emerged in data collected using Study Abroad Scrapbook. Additionally, during interviews we collected information about the people participants had logged communication with, including how they know each other, what language(s) they use together, whether each person lived in Japan, and whether they were Japanese, from the same home country as the participant, or from somewhere else.
While daily entries in Study Abroad Scrapbook encouraged participants to note even minor events from each day, during the interviews participants were more likely to talk about significant problems they'd experienced. Accordingly, the app helped identify issues that may have been fleeting and not been raised by participants in an interview, and the interviews provided context about which issues raised in the diaries were significant and which were minor. Interview questions were informed by patterns and specific events described in the data. This allowed the interviewer to hone in on specific instances that may not have been evident in an interview alone. As well as informing the interview questions, data collected using the app allowed researchers to identify where observations expressed in interviews by one or two participants were evident across a broader segment of the participants. For example, when a few participants discussed that a community of fellow sojourners from their home country provided comfort and support, it was possible to use communication logs and comfort ratings from the app to investigate the role of such communities more broadly. 
4.3
Data analysis
Participants' diary entries and interview transcripts were analyzed using a qualitative open coding approach [49] in which categories were developed through immersion in the data. After meaningful categories were developed, two researchers coded 141 salient excerpts from the data. A first pass coding revealed greater clarity regarding definitions was required for some of the categories. After better defining these codes the data was again coded. The coding included three dimensions whose Kappa scores for an inter-coder reliability test were 0.84, 0.95. and 0.86. Remaining inconsistencies were resolved through discussion among the two coders. Additionally, quantitative analysis was used to identify trends and relationships among the communication logs and ratings of emotions and experiences collected through the app.
Results
RQ1 asked what type of problems do foreign students identify? Through the course of reading participants' diary entries and interviewing them, two distinct types of problems became apparent. The first were functional problems, which must be overcome to carry out essential tasks for everyday life or school. Failure to address such problems has a direct effect, such as academic penalty or not being able to meet a basic need (like food or shelter). Were such problems not addressed, it could pose a direct threat to participants' abilities to live in Japan and complete their studies. In contrast, non-functional problems are related to things that are not required, but nonetheless contribute to acculturative stress. Non-functional problems might include feeling excluded from social situations, inconveniences when travelling for leisure, or difficulty participating in optional activities that would be easy in one's home country. Although the particular composition of functional and non-functional problems in this study was unique to our participants' situation, anyone undergoing a transition into a new culture experiences both types of challenges to some extent. Distinguishing problems in this way helped to Table 1 . Typology of foreign students' problems by functionality and language-relatedness.
Functionality
Language-Relatedness Functional
Problems with direct impact on essential tasks.
Non-functional
Related to non-essential activities, but still cause stress if unaddressed.
Language-related
Language is the clear and direct cause of the problem. identify how problems with direct, functional consequences may be supported differently from problems whose consequences are less direct, though just as significant. Problems were further distinguished by whether participants noted that they were caused by a language breakdown. Although language was a persistent challenge in many aspects of participants' lives, we classify "language-related" problems as those where language was the clear and immediate cause of a problem. Using these two axes, we propose a typology of foreign students' problems, presented in Table 1 . Based on this typology, 65% of excerpts coded from participants' diary entries and interview transcripts concerned functional problems (N= 92) and 35% were about nonfunctional problems (N=49). 59% (N=54) of the functional problems were languagerelated and 41% (N=38) were not. In contrast, only 35% (N=17) of the non-functional problems were language-related, while 65% (N=32) were not language-related.
Sources and levels of support
Having formulated a typology of the problems identified by our participants, we address the first part of RQ2-to what extent are problems adequately supported?-by coding participants' diaries and interview transcripts for three levels of support: No support, where participants did not identify receiving any support for a problem; inadequate support, where some support was provided but the problem persisted or continued to cause stress; and adequate support that helped the participant overcome the problem without lingering stress. Support was considered adequate if the participant indicated satisfaction with how it helped him or her overcome the problem in the end; this includes cases where a problem was described as challenging but had no evidence of dissatisfaction or lingering stress. 
Language
Non-language
Formal support Informal support Technological support Figure 2 shows what percentage of each type of problem was associated with each support level. Functional, language-related problems were by far the most likely to be associated with adequate support (61%), and by far the least likely to be associated with no support (11%). In contrast, non-functional, not language-related problems were often associated with no support (75%) and only one item from this category was associated with adequate support (3%). Functional, not language-related problems and nonfunctional, language-related problems had similar levels of support to each other.
When some kind of support was identified by participants, we identified sources of support among three categories: Formal support provided as part of a formal relationship such as by professors, tutors who were formally assigned to support a particular student, and staff at businesses and train stations; informal support provided by friends, strangers, and classmates who have no formal obligation to help; and technological support provided by tools such as Google translate or electronic dictionary software. In some cases, participants identified multiple sources of support for the same problem, in which case all of the identified categories were included.
Types of problems and support
Given the significant variations in the types and levels of support that participants identified for each type of problem, this section presents examples of problems and their support in each category. By doing so, we address the second part of RQ2, what reasons can be identified for varying levels of support? Participants' descriptions of problems and explanations for varying levels of support are quoted from their diary entries and interview transcripts; the source of each quotation is indicated in brackets (e.g.: [#7.69, interview] refers to excerpt #69, which was taken from participant 7's interview).
Functional, language-related.
As noted earlier, 65% of the excerpts drawn from the interviews and diary entries concerned functional problems, and 59% of these were language-related. Since participants had strong English proficiency and English was the lingua franca in most of their labs, the high proportion of functional, language-related problems warrants further explanation. First, although participants identified many functional problems related to language difficulty, they often indicated these problems were well supported. The best supported problems were those that are universally experienced by the majority of foreign students. For example, participants indicated that many essential academic activities were supported by professors who could speak sufficient English. Outside of school, participants explained that essential tasks such as opening bank accounts were difficult, but were adequately supported because their laboratories assigned a senior student to act as a tutor and assist them. Some participants reported problems when working with Japanese lab mates or asking them for help. Although they described their lab mates as generally willing to help, participants often reported that their Japanese peers were lacking in English proficiency. This caused communication breakdowns, and was viewed as causing hesitance on the part of Japanese students to communicate with foreigners. One participant explained how he improved his ability to overcome these problems by studying Japanese language and using technology:
Our seniors will guide us directly to use the equipment. Problems that were not universally experienced were unlikely to be adequately supported by professors or other Japanese colleagues and often required foreign students to communicate in Japanese. For example, a minority of participants took some courses that required understanding Japanese, and had significant difficulty. Outside of school, several participants had needs that were challenging to achieve, such as Muslim participants who described difficulty asking restaurant and store staff whether foods were halal:
Sometimes here the food label does not contain any information about halal, haram […] I want to ask is it halal, but they don't understand English.
[#10.90, interview].
Faced with this difficulty, Muslim students were likely to seek support from their Muslim peers, both in-person and using social media:
We have a Muslim community, they have post on Facebook with foods that are halal, and we follow that. [#8.82, interview] Sharing information with other Muslims made it possible to overcome difficulties that Japanese hosts were unable to support, but required more work than had those difficulties been supported by participants' universities. It is likely that Japanese peers and university administrators were not aware of the extent of these difficulties because support was sought through Muslim communities of which they are not members.
Non-functional, language-related.
Non-functional, language-related problems were less supported than functional ones, with only 24% being associated with adequate support. Inside of school, these typically related to non-essential laboratory activities conducted in Japanese or informal communication with Japanese lab mates. Outside of school most of these problems were related to activities such as shopping for non-essentials, travelling for leisure, and socializing with Japanese people, all of which often required communicating in Japanese. When participants indicated adequate support for these problems it was because they relied on someone who translated between Japanese and English or they encountered Japanese people who spoke English well enough to communicate.
Language barriers were difficult to overcome when socializing with Japanese peers, and many participants described a mutual reluctance to mingle between Japanese and foreigners. When participants did socialize with Japanese peers, it was common for language difficulties to persist despite efforts to surmount them:
[T]hey try to speak English to me sometimes. [B]ut most of the conversation is in Japanese. I sometimes feel like alone with them because I have nothing to say. [#5. 45, diary] One participant identified a strategy to address this problem, explaining that text chatting was a useful approach for informal conversations with Japanese people in English:
[S]ocial media or email is better option for communicating with Japanese, since they're good at writing English rather than talking in English.
[E]ven sometimes I talk to them with emoji/stickers because they're cute and simple. [#4. 40, diary] Finally, even though participants preferred using English when possible, several commented that English was still difficult compared to their mother tongue. One participant remarked that speaking in foreign languages consumed some of his brain's "processing abilities" [#3. 27 , interview] and others expressed feeling comfort when socializing with co-nationals in their native language, which is consistent with previous research [34] . Finding opportunities to communicate with co-nationals was one way to address this problem, but participants did not identify any other methods of support.
Functional, not language-related.
Most functional problems that were not caused by language difficulty were related to cultural differences. Several participants identified differences between Japanese academic styles and those of their home countries. In one case, this made it difficult for a student to understand her professors' expectations for her work. Informal conversations with fellow foreign students helped her cope with this difficulty:
In the beginning, I thought it's only me. But when we have a conversation we talk, useless things, we have the same experiences. I thought it was only me! [#6. 65, interview] Other problems were more related to specific needs of individual participants, and were thus less universal. As described earlier, Muslim students had language difficulties when trying to ask whether various foods were halal. Additionally, problems related to Muslim religious practices extended past language. For example, there were few halal options available on campus regardless of one's ability to ask about them. Their university addressed some needs, such as providing a prayer room for Muslim students. When support from their university was lacking, Muslim participants tended to turn to other Muslims.
Outside of campus, problems based on cultural differences were generally either supported by co-nationals and other foreigners, or not identified with any support. One participant expressed frustration with the lack of support from his Japanese colleagues: His statement reinforces a common theme in participants' remarks, that Japanese peers were described as providing help when asked, but as not volunteering support on their own. As a result, participants identified many cases where their expectations of support were not met and this gap in expectations itself was described as a cultural difference.
Non-functional, not language-related.
These problems were the least likely to be supported (only 3% were associated with adequate support). Although language difficulty was a common barrier for developing social relationships, cultural differences played a further role. Participants' expectations of relationship norms in their laboratories differed from those of their Japanese peers. One participant felt Japanese members of his lab distinguished between friends and work-colleagues, which he believed constrained his ability to socialize with them:
A person told me a phrase, if I translate in English it's "laboratory friend." For me it is friends or not friends, or something like acquaintance […] Laboratory is some business and friends are private. So, they have a very clear boundary. [#3. 26, interview] Similarly, another participant expressed unhappiness that his Japanese lab mates were not socially open with him:
Latin American people […] we are so open … For example, in the morning you ride to the office. If it were Latin America, you will go and say hello to everyone. To everyone! […] but in Japan it's kind of difficult because they always ignore you. […] I come here and sit at my place and the guy next to me won't even look at me. So really for me that's still difficult.
[#15.134, interview] Some support for these social difficulties was provided by a small minority of Japanese people with whom participants had developed friendships, but more commonly participants socialized with other foreigners, especially co-nationals, instead An additional problem experienced by some participants was perceived racial discrimination. During this study, we did not identify support opportunities to prevent discrimination from taking place, but we did note that participants who felt discriminated against tended to seek emotional support from family and romantic partners, who were overwhelmingly co-nationals: I talk with my wife, but I don't talk with Japanese people about that. [#1.6, interview]
5.3
Highlighting co-national support for strong cultural differences
The previous findings have shown that relationships with co-nationals are crucial for supporting problems related to cultural practices that are not well recognized in the host country. In this section, we discuss how Muslim participants had especially strong relationships with their co-national communities. Our results echo previous research highlighting that Muslim students' religious concerns tend to be poorly addressed by host-nationals [50] , and we found evidence that co-national communities were instrumental for addressing those concerns. Among our 15 participants, 6 were from Muslim countries and observed Muslim customs. Using participants' communication logs, we compared how many people Muslim and non-Muslim participants had logged communication with per day. We distinguished between three groups of people living in Japan: Japanese people, co-nationals, and people from other countries. Although participants logged both strong (indepth or lengthy) and weak (brief or trivial) communications, we focused on strong communications as a clearer indication of close relationships. Muslim participants had strong communications with more people per day than non-Muslims in all categories. The largest difference was in the number of co-nationals; Muslims logged strong communications with an average of 1.40 co-national sojourners per day, compared to 0.61 for non-Muslims.
A Spearman's correlation was run to evaluate the relationship between the number of co-nationals Muslim and non-Muslim participants logged strong communications with per day, and how comfortable they reported feeling about their lives in Japan that day. For Muslims, there was a moderate but significant positive correlation between these two variables (r s =.4060, p<.001) and for non-Muslims there was a weak but significant negative correlation (r s =-.2190, p<.001). Neither Muslim or non-Muslim participants had a significant correlation between comfort and strong communications with other groups. This suggests that communication with many co-nationals had a comforting effect for Muslims.
A potential explanation for why Muslims seemed to have close relationships with their co-national communities is that they seemed to have strong cultural differences not only with Japanese people, but with other foreigners. A participant from China noted experiencing culture shock more with Muslims than with Japanese people: Such as Indonesia, mainly about the language and also their behavior, because they need to pray every day and their food has much requirements. [#2. 21, interview] A Muslim student presents a similar observation from the opposite view, identifying his religious customs as a barrier for socializing with non-Muslims:
Halal food. That's why I avoid going out with them. One of the reasons. These remarks are consistent with previous research arguing that religious differences act as barriers for relationships between Muslim and non-Muslim students [51, 52] , and suggest a reason that Muslim participants in this study were motivated to communicate often with other Muslims who were often co-national.
Discussion
Our study revealed how different types of problems experienced by foreign students were provided with differing levels of support. Many of the best supported problems were those that are commonly experienced by almost all foreign students. One explanation is that because these challenges are common to most foreign students, they are more visible to university staff who can then prepare support in advance.
The least supported language-related problems tended to involve informal communications. Informal communication is generally ad-hoc, in contrast to the scheduled, agenda-driven nature of formal communication, and is valuable for helping members of an organization learn about each other, improve social relations, and perform collaborative work [53] . There was evidence that Japanese students in particular, but also some foreign students, socialized in language cliques [34] where they grouped themselves by native language. This decreased opportunities for informal communication between Japanese and foreign students, and when they did socialize both sides had difficulty understanding each other. Foreign students who have difficulty making Japanese friends are less likely to be able to turn to those people for either practical or emotional support, so this may contribute to significant problems in the future.
Most problems that were not language-related were based around cultural differences. Participants often claimed that their Japanese professors and colleagues did not recognize or volunteer support for these kinds of problems. As a result, participants often sought support from co-nationals or sojourners from other countries who more likely to have experienced the same difficulties, and therefore were better able to provide practical and emotional support. Muslims stood out as having different problems and support strategies than other participants, and co-national relationships seemed to be particularly important for them. We considered why this could be the case. Although Muslims are well represented among international students in Japan (in 2015 there were 3,600 Indonesians studying at Japanese universities), students from other countries such as China are far more populous [54] . Therefore, the presence of co-national Muslim communities is insufficient to explain this finding. Another explanation is that Muslim participants had significant cultural differences not just with Japanese, but also with other foreigners. This is consistent with previous studies of Muslim international students in other countries [51, 52] . Despite this, Muslims logged strong communications with a greater number of people in all categories (co-national, other sojourner, and Japanese) than non-Muslims did. One explanation for Muslim participants' stronger indications of support is that, by communicating with a larger number of people they may have gained access to more diverse information and resources for solving their problems. That they could build expansive social networks in spite of cultural barriers may be key to understanding how these participants found more support for their problems.
Given the uniqueness of our study population, to what extent could we expect to see similar results in other contexts? It is likely that the general pattern of functional problems being better supported than non-functional problems could also be found among foreign students in other countries and members of other intercultural organizations. Functional problems tend to be visible because they often (1) require urgent resolution and (2) relate to commonly experienced needs. Regarding the relatively high level of support for language problems, particularly with academic tasks, one explanation is that a significant amount of communication with professors and peers was conducted in a mutual second language, distributing the burden of intercultural communication. In contexts without a common second-language, host-country people are less likely to possess awareness and ability to support sojourners in communicating.
Design implications
The bulk of our analysis served to categorize foreign students' problems, identify which types of problems are most lacking in support, and consider why this occurs. Based on this analysis, RQ3 asks how can inadequately supported problems be addressed using language and social technologies? We suggest three approaches for designers to facilitate increased support where it is most needed. These approaches would support efforts for foreign students to communicate their needs and develop relationships that could provide information, resources, and emotional support.
Supporting face to face intercultural communication
For those who lacked the language ability to converse face-to-face, text-based communication could be conducted using tools like social media sites. Japanese colleagues were described as more capable at writing than speaking English, and foreign lab members could use Google Translate to understand Japanese text. However, text-based communications bear little resemblance to face-to-face conversations that are characterized by spontaneity and improvisation. Given that many technological efforts to support intercultural communication are related to online rather than in-person conversations [55] , tools designed to be integrated alongside face-to-face communication may improve efforts to socialize among intercultural peers. Also, previous studies have focused almost exclusively on supporting non-native speakers' comprehension, but our study highlights the need for supporting non-native speakers' in generating speech.
One method could be adapting support features of written communication media to face-to-face communication. Linguistic search engines such as NetSpeak [56, 57] and Linggle [58] aim to support writers (especially non-native speakers) by suggesting how to complete phrases based on a corpus of common expressions. And, software such as SwiftKey [59] use machine learning to provide next-word suggestions based on text input. A future step may be to combine such tools with speech recognition, so nonnative speakers could view suggestions when struggling to find a word or expression.
Machine translation [46] is another promising approach, but is still in an early stage of development. Future advancements may help machine translation become a viable way for people to have complex inter-linguistic conversations using their native languages, which could be a substantial boon for supporting informal communications. This may be particularly relevant for the context of this study where English was used as a lingua franca among multiple groups of non-native English speakers. Especially since, in spite of their strong English proficiency, our participants noted that their native languages were still more comfortable.
Evaluating technologies for informal communication
Many evaluations of existing technologies to support intercultural communication use metrics such as the speed and accuracy at which participants can complete a task [43, 45, 46] . These metrics are effective for understanding instrumental communication that is most useful toward solving functional problems. This is consistent with our finding that technological support was identified for 9% of functional problems and only 3% of non-functional problems. However, these metrics do not seem well-suited for evaluating informal communication, which is often less instrumental. Therefore, future studies may improve our understanding of how technologies can facilitate informal communication by investigating the use of these tools in natural settings. As well as task completion, researchers could evaluate qualities such as shared knowledge, community cohesion, feelings of belonging, and spontaneity among intercultural peers.
Communicating problems
In many cases, participants indicated that their professors, colleagues, and other Japanese people seemed unaware of the severity of certain problems. A common observation was that Japanese people provided support when asked directly, but rarely volunteered. Instead of constantly asking Japanese colleagues for help, participants often turned to other foreigners. Foreign students would benefit from tools that help them communicate their difficulties to host-nationals. With regard to language-difficulties, previous work has demonstrated that making native-speakers aware of non-native speakers' difficulties encouraged more effective communication strategies [42] . Additionally, language barriers tend to be asymmetric because, although native speakers are aware of non-native speakers' difficulties, they do not understand how this affect nonnative speakers' behavior [60] . Awareness of cultural differences seems to be similarly asymmetric, and therefore difficult for institutions to effectively support.
Yuan et al. [34] pointed to the potential of systems that increase "awareness of others' linguistic and cultural backgrounds" for helping members of multicultural organizations identify peers who understand their cultural needs. When our participants turned to co-nationals for support it was often organized through Facebook groups or other communication channels outside their university. Accordingly, the problems and support discussed in those channels were not visible to administrators or faculty who could create formal support mechanisms within their institution. Universities and other organizations with multicultural populations could improve their awareness of cultural differences by providing their own platforms for foreign members to discuss their difficulties. This could be pursued through software that prompts people to make notes of their challenges, or through social networking services with matchmaking systems based on mutual problems, cultural practices, and goals. Information shared through such systems could then be communicated to other members of the organization, taking appropriate measures to preserve individuals' privacy. Applied to a university context, such approaches could improve institutional awareness of problems related to cultural difference, and encourage policies and practices to better support foreign students.
Conclusion and Future Work
This study focused on a five-week period in participants' first year of graduate programs in Japan. We investigated how different types of problems experienced by foreign students are met with different levels of support. We shed light on factors that influence the availability of support, and used these findings to identify opportunities for addressing poorly supported problems. The unique population of our study helped disentangle language and non-language problems. Both language and culture barriers are asymmetrical and generally higher when seen from international students' side. For our population, language barriers related to English are higher from the Japanese side, but culture barriers (adaptation to Japanese culture) are higher from the international students' side. Often, culture barriers (like Japanese habits) are invisible from the Japanese side so it causes stress to the international students. As a result, they may attribute some Japanese behaviors to negative motivations such as discrimination, but the root cause could be a lack of awareness.
Our technical recommendations about face-to-face communication address language asymmetry by focusing on non-natives generating speech. And our discussion of tools for improving institutional knowledge of foreign students' difficulties addresses barriers caused by asymmetric awareness of both language and cultural difficulties. Mutual deficits of awareness may lead foreign students to perceive certain Japanese behaviors negatively and discourage communication with Japanese people. Providing them ways to explain their own behavior may help illuminate these difficulties. Other methods for highlighting these barriers could include sensing behaviors using pervasive technologies, clustering them into groups using machine learning techniques, and visualizing/highlighting differences between Japanese and international students.
Although our study provides insight into the problems and support opportunities experienced early in their sojourns, it does not identify changes that might occur later in their studies. Future work may benefit from a longitudinal approach that could better address longer-term adjustment. Additionally, similar approaches may be valuable for studying sojourners in other contexts, such as other types of multicultural organizations.
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